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CLAIMS 



[Claim(s)] 

[Claim 1] The light emitting device which emits infrared light, and the photo detector left 
and installed from this light emitting device, It has a protection member for consisting of 
an ingredient of light transmission nature, being separated and installed from a photo 
detector and a light emitting device, and protecting this photo detector and a light 
emitting device. By receiving the reflected light reflected with the detection object among 
the infrared light which was emitted from the above-mentioned light emitting device, and 
passed along the protection member by the above-mentioned photo detector In the 
infrared reflective type sensor which detects this detection object the above-mentioned 
light emitting device It is arranged so that the floodlighting area where the infrared light 
which spreads in the range of the 1st include angle from the core is emitted may be 
formed. The above-mentioned photo detector While forming the light-receiving area 
which receives the infrared light of the range of the 2nd include angle from the core It is 
arranged so that the reflected light may be received when the field with which this light- 
receiving area and the above-mentioned floodlighting area lap is made into sensing area, 
and the above-mentioned detection object is in this sensing area. The above-mentioned 
protection member It has the transparency section which the infrared light emitted from 
the above-mentioned light emitting device penetrates. This transparency section The 
infrared reflective type sensor characterized by being constituted so that the infrared light 
reflected in this transparency section may not go to the above-mentioned photo detector 
side, while being arranged so that the part may enter in the above-mentioned sensing area 
at least. 

[Claim 2] It is the infrared reflective type sensor which is the plate arranged at the include 
angle at which the infrared light in which the above-mentioned transparency section is 
reflected in this transparency section in claim 1 does not go to a photo detector side. 
[Claim 3] It is the infrared reflective type sensor by which the inside front face whose 
above-mentioned transparency section is the above-mentioned light emitting device side 
in claim 1 is formed in the semi-sphere side focusing on this light emitting device. 
[Claim 4] It is the infrared reflective type sensor by which the front face of the outside 
whose above-mentioned transparency sections are the above-mentioned light emitting 
device and the opposite side in claim 1 or claim 2 is formed in the semi-sphere side 
focusing on this light emitting device. 

[Claim 5] The light emitting device which emits infrared light, and the photo detector left 
and installed from this light emitting device, It has a protection member for consisting of 
an ingredient of light transmission nature, being separated and installed from a photo 
detector and a light emitting device, and protecting this photo detector and a light 
emitting device. By receiving the reflected light reflected with the detection object among 
the infrared light emitted from the above-mentioned light emitting device by the above- 
mentioned photo detector In the infrared reflective type sensor which detects this 
detection object the above-mentioned light emitting device It is arranged so that the 
floodlighting area where the infrared light which spreads in the range of the 1st include 
angle from the core is emitted may be formed. The above-mentioned photo detector 
While forming the light-receiving area which receives the infrared light of the range of 
the 2nd include angle from the core This light-receiving area is made into the sensing 



area which laps with the above-mentioned floodlighting area, and it is arranged so that 
the reflected light may be received, when the above-mentioned detection object is in this 
sensing area. The above-mentioned protection member It has the transparency section 
which the infrared light emitted from the above-mentioned light emitting device 
penetrates. This transparency section The infrared reflective type sensor characterized by 
having the filler formed from the ingredient of the same refractive index as the above- 
mentioned transparency section between the above-mentioned transparency section and a 
photo detector while having been arranged so that the part may enter in the above- 
mentioned sensing area at least. 

[Claim 6] The toilet bowl characterized by using the infrared reflective type sensor of 
either above-mentioned claim 1 thru/or claim 5 for the taking-a-seat sensor for having the 
health washing station which spouts wash water towards the part of the body, and 
controlling the jet command of the wash water by this health washing station. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the toilet bowl using the infrared 
reflective type sensor and this which are used for the taking-a-seat sensor which detects 
the existence of taking a seat to a foreign style toilet bowl. 
[0002] 

[Description of the Prior Art] It has conventionally the light emitting device which emits 
infrared light, and the photo detector which receives infrared light as this kind of an 
infrared reflective type sensor, the infrared light emitted from this light emitting device is 
reflected by the detection object, and the sensor which detects the existence of a detection 
object based on the detection signal of the photo detector which receives that reflected 
light is known (JP,6-101260,A). 

[0003] Drawing 14 is the outline block diagram showing the infrared reflective type 
sensor 100. The infrared reflective type sensor 100 is equipped with casing 102, the light 
emitting device 106 contained by the receipt hollow 104 formed in this casing 102, the 
photo detector 110 contained by the receipt hollow 108 formed in the above-mentioned 
casing 102, and the guard plate 112 with which only distance LI was detached and 
installed to casing 102 in drawing 14 . The above-mentioned guard plate 1 12 is formed 
from the acrylic board of light transmission nature, and is aiming at protection of internal 
components, such as a light emitting device 106 and a photo detector 1 10, and 
improvement in an appearance. 

[0004] By the above-mentioned infrared reflective type sensor 100, the range emitted at 
an include angle theta 1 focusing on a light emitting device 106 serves as the 
floodlighting area Rl, and the range of the include angle theta 2 centering on a photo 
detector 1 10 serves as the light-receiving area R2. And if the field with which the 
floodlighting area Rl and the light-receiving area R2 lap is made into the sensing area R3 
(part shown with a broken line) and the detection object T enters in the sensing area R3, 
the light from a light emitting device 106 will be reflected irregularly on the front face of 
the detection object T through a path gl, and will go into a photo detector 110 through a 
path g2. At this time, if the detection signal from a photo detector 110 becomes more than 
predetermined, it will have judged with there being a detection object T. 
[0005] However, even if it is the infrared light which passes along a photo detector 1 10 
by the above-mentioned infrared reflective type sensor 100 most among the infrared light 
from a light emitting device 106 when it is in the location where the detection object T 
approached the guard-plate 112 side from the sensing area R3, that is, separates from the 
sensing area R3, as shown in drawing 15 , i.e., the infrared light which passes through a 
path g4 from a path g3, it cannot go into a photo detector 1 10 and the detection object T 
cannot be detected. 

[0006] In order to solve this, as shown in drawing 16 , a guard plate 120 is detached from 
a light emitting device 106 and a photo detector 1 10 to distance L2, and there is a means 
to arrange a guard plate 120 so that the sensing area R3 may be started. 
[0007] 

[Problem(s) to be Solved by the Invention] However, if a guard plate 120 is made far to 
distance L2, the infrared light which passed through the path g5 among the infrared light 



emitted from the light emitting device 106 will reflect with the reflective spot pi of a 
guard plate 120, and there is not only a problem that an installation tooth space becomes 
large, but it will carry out incidence to a photo detector 1 10 through a path g6. For this 
reason, although there was no detection object T into the sensing area R3, there was a 
problem of detecting the detection object T accidentally. 

[0008] This invention solves the problem of the above-mentioned Prior art, and it aims at 
offering the toilet bowl using the infrared reflective type sensor and this which raised the 
detection precision of a detection object while it can detect the detection object in the 
location close to a light emitting device and a photo detector. 
[0009] 

[The means for solving a technical problem, and its operation and effectiveness] 
Invention of claim 1 made in order to solve the above-mentioned technical problem The 
light emitting device which emits infrared light, and the photo detector left and installed 
from this light emitting device, It has a protection member for consisting of an ingredient 
of light transmission nature, being separated and installed from a photo detector and a 
light emitting device, and protecting this photo detector and a light emitting device. By 
receiving the reflected light reflected with the detection object among the infrared light 
which was emitted from the above-mentioned light emitting device, and passed along the 
protection member by the above-mentioned photo detector In the infrared reflective type 
sensor which detects this detection object the above-mentioned light emitting device It is 
arranged so that the floodlighting area where the infrared light which spreads in the range 
of the 1st include angle from the core is emitted may be formed. The above-mentioned 
photo detector While forming the light-receiving area which receives the infrared light of 
the range of the 2nd include angle from the core The field with which this light-receiving 
area and the above-mentioned floodlighting area lap is made into sensing area, and it is 
arranged so that the reflected light may be received, when the above-mentioned detection 
object is in this sensing area. The above-mentioned protection member It has the 
transparency section which the infrared light emitted from the above-mentioned light 
emitting device penetrates, and this transparency section is characterized by being 
constituted so that the infrared light reflected in this transparency section may not go to 
the above-mentioned photo detector side while it is arranged so that the part may enter in 
the above-mentioned sensing area at least. 

[0010] In the 1st invention, a light emitting device emits infrared light in the range of the 
1st include angle from the core, it is arranged so that the range may be made into 
floodlighting area, and the photo detector is arranged so that the light-receiving area 
which receives the infrared light of the range of the 2nd include angle from the core may 
be formed. And if the range with which floodlighting area and light-receiving area lap 
serves as sensing area and a detection object is in this sensing area, the infrared light 
emitted by the light emitting device will be reflected irregularly with a detection object, 
and will be received by the photo detector. Thereby, a detection object is detected. 
[001 1] Moreover, although the protection member separated, has been arranged from the 
light emitting device and the photo detector and has protected the light emitting device 
and the photo detector, since it is formed with the ingredient of light transmission nature, 
it does not serve as hindrance of detection of the detection object for letting the infrared 
light from a light emitting device pass. Moreover, since the protection member is 
arranged so that a part of sensing area may be started, even if a detection object is in the 



location close to this protection member, it can detect this. 

[0012] Furthermore, a protection member is equipped with the transparency section 
which the infrared light emitted from a light emitting device penetrates, and this 
transparency section is formed so that the infrared light reflected in this transparency 
section may not go to a photo detector. Therefore, since the infrared light which the 
infrared light emitted from the light emitting device did not reflect in the transparency 
section, that is, was reflected except the detection object does not enter by the photo 
detector, the detection signal which was mistaken from the photo detector is not 
outputted. 

[0013] In addition, as a suitable mode of the transparency section of a protection member, 
a protection member is formed by the plate and it can realize by considering this 
protection member as the configuration installed in the inclined include angle. 
[0014] Moreover, the front face of the transparency section is formed in a semi-sphere 
side focusing on a light emitting device as other suitable modes of the transparency 
section. Thereby, the infrared light reflected on the front face of the transparency section 
does not go to a return and photo detector side to a light emitting device. 
[0015] The 2nd invention prepares the filler formed from the ingredient of the almost 
same refractive index as the transparency section between the transparency section of a 
protection member, and a light emitting device, and since the filler has the almost same 
refractive index as the transparency section, it does not produce the detection result made 
the mistake in reflection not producing on the front face of the transparency section, and 
following on the effect. 

[0016] In addition, although the infrared reflective type sensor concerning this invention 
is applicable to various kinds of things, it can be used for the taking-a-seat sensor which 
outputs the detecting signal for controlling the jet command of the wash water, for 
example in the health washing station which spouts wash water towards the part of the 
body. Since the protection member is used in order to prevent contact on the body, this 
taking-a-seat sensor is suitably applicable. 
[0017] 

[Embodiment of the Invention] In order to clarify further a configuration and an 
operation of this invention explained above, the suitable example of this invention is 
explained below. 

[0018] Drawing 1 is the external view of the foreign style toilet bowl with a health 
washing station which used the infrared reflective type sensor concerning the gestalt of 1 
operation of this invention as a taking-a-seat sensor. As shown in drawing 1 , the foreign 
style toilet bowl 1 1 is equipped with the health washing station 10, and it is equipped 
with the case body 12, the control unit 13 prepared in the housing part of the case body 
12, the seat 15 and the toilet lid 16 which were supported by the case body 12 free [ 
rotation ], and the nozzle 18 for washing which carries out the discharged water of the 
warm water. 

[0019] Moreover, the taking-a-seat sensor 20 is attached in the inside section of the case 
body 12 of the health washing station 10. This taking-a-seat sensor 20 is an infrared 
reflective type sensor, and when people sit down to the seat 15, it outputs a detection 
signal. This detection signal is used as a signal with which jet of wash water is permitted 
from the nozzle 18 for washing. 

[0020] The outline block diagram in which drawing 2 shows the taking-a-seat sensor 20, 



drawing 3 , and drawing 4 are the explanatory views explaining the detection actuation. 
In drawing 2 , the taking-a-seat sensor 20 is considering the sensor substrate 21, the light 
emitting device 22, the photo detector 23, and the guard plate 24 as main configurations. 
The receipt hollow 26 and the receipt hollow 27 are formed in the sensor substrate 21, a 
light emitting device 22 is installed in the above-mentioned receipt hollow 26, and the 
photo detector 23 is installed in the above-mentioned receipt hollow 27. 
[0021] The above-mentioned receipt hollow 26 is almost parallel to a guard plate 24, and 
inclines by include-angle thetak to base 21a of the sensor substrate 21 while it is formed 
more deeply than the receipt hollow 27. [ of opening 26a of this receipt hollow 26 and 
opening 27a of the receipt hollow 27 ] 

[0022] Moreover, the above-mentioned guard plate 24 is the plate of the light 
transmission nature which consists of acrylic resin, it serves as a smooth field so that 
scattered reflection of the infrared light from a light emitting device 22 may not be 
carried out, and it has the transparency section 25 which infrared light penetrates. 
[0023] In the above-mentioned taking-a-seat sensor 20, the floodlighting area Rl where a 
light emitting device 22 emits infrared light is range which spreads in opening 26a to 
include-angle thetaa centering on the central point Cpa of a light emitting device 22, and, 
on the other hand, the light-receiving area R2 which a photo detector 23 receives is range 
which spreads in include-angle thetab from opening 27a focusing on the point Cpb of a 
photo detector 23. And the range with which the floodlighting area Rl and the light- 
receiving area R2 lap is expressed in the sensing area R3 expressed with the broken line 
of drawing 2 . The above-mentioned guard plate 24 is arranged so that a part of sensing 
area R3 may be included. 

[0024] Drawing 5 is the block diagram showing the detecting circuit 30 of the taking-a- 
seat sensor 20. In drawing 5 , actuation of the detecting circuit 30 of the taking-a-seat 
sensor 20 is explained. Now, power is supplied to a light emitting device 22 continuously 
or periodically from the drive circuit 31, and infrared light is emitted from a light 
emitting device 22. If the detection object T is in the sensing area R3 (refer to drawing 2 ) 
at this time, it will reflect and incidence of the infrared light will be carried out to a photo 
detector 23. A photo detector 23 outputs a feeble electrical signal according to the 
intensity of light by which incidence was carried out. This electrical signal is amplified in 
an amplifying circuit 32, and is inputted into one input terminal of a comparator 33. The 
reference voltage of the reference voltage circuit 34 is inputted into the other-end child of 
a comparator 33. A comparator 33 is outputting a high-level signal, when a detection 
signal exceeds the above-mentioned reference voltage, and it detects the detection object 
T. 

[0025] Next, the detection actuation by the taking-a-seat sensor 20 is explained. In 
drawing 3 , if the detection object Tl is in the sensing area R3, the infrared light from a 
light emitting device 22 is reflected irregularly with the detection object Tl, and a part of 
the reflected lights will go into a photo detector 23, and it will be changed into an 
electrical signal by the photo detector 23. The electrical signal from a photo detector 23 is 
electrically processed by the detecting circuit 30 explained by drawing 5 , and the 
detection object Tl is detected. 

[0026] Moreover, it is arranged so that a guard plate 24 may cross a part of sensing area 
R3, and the location close to a guard plate 24 also serves as the sensing area R3. 
Therefore, the so-called near-point detection in which the detection object T2 is located 



near a guard plate 24 can also be performed. 

[0027] Next, the effect of the detection actuation accompanying the infrared light from a 
light emitting device 22 reflecting with a guard plate 24 is explained. In drawing 4 , the 
infrared light emitted from a light emitting device 22 is reflected in the reflector Fl which 
overlaps the floodlighting area Rl among internal-surface 25a on a guard plate 24. The 
point PI near a photo detector 23 serves as the path Gl which approaches a light emitting 
device 22 most among this reflector Fl. Here, supposing internal-surface 25a of a guard 
plate 24 is fully smooth and it does not reflect it irregularly, it will reflect the infrared 
light which passed through the path Gl to the normal La in a point PI by angle-of- 
reflection thetaoutl equal to incident angle thetainl. 

[0028] Here, a guard plate 24 inclines by include-angle thetak, and angle-of-reflection 
thetaoutl is arranged so that the include angle alpha 1 of a path Gl and a reflector Fl to 
make may become 90 degrees or more, so that the direction left to a photo detector 23 
may serve as forward that is,. 

[0029] Therefore, the infrared light reflected the point PI on a reflector Fl goes in the 
direction distant from the photo detector 23. If similarly infrared light reflects through a 
path G2 at the point P2 in the reflector Fl distant from the photo detector 23, since an 
include angle alpha 2 becomes larger than 90 degrees, it will go in the direction further 
distant to the photo detector 23. Thus, the infrared light emitted from the light emitting 
device 22 does not perform detection actuation which was mistaken toward the photo 
detector 23. In addition, since the reflection in outside-surface 25b of a guard plate 24 is 
the same as internal-surface 25 a, the effect does not exist. 

[0030] Drawing 6 is the block diagram showing taking-a-seat sensor 20B concerning the 
gestalt of the 2nd operation. In drawing 6 , taking-a-seat sensor 20B is the same 
configuration as the gestalt of the 1st operation except the point that the configurations of 
sensor substrate 2 IB and guard-plate 24B differ. That is, in sensor substrate 2 IB, receipt 
hollow 26B which contains a light emitting device 22, and receipt hollow 27B which 
contains a photo detector 23 are the same configurations, that is, the configuration of the 
depth of receipt hollow 26B and receipt hollow 27B, opening 26Ba, and opening 27Ba is 
the same, and has become the symmetry focusing on the septum section 28 in the 
meantime. Of such a configuration of taking-a-seat sensor 20B, the floodlighting area Rl 
and the light-receiving area R2 are the configurations same at include-angle thetaa, and 
the sensing area R3 is formed in the center section of the floodlighting area Rl and the 
light-receiving area R2. 

[0031] Moreover, the above-mentioned guard-plate 24B is arranged in parallel with base 
21a of sensor substrate 2 IB. It is the part which counters a light emitting device 22 
among the above-mentioned guard-plate 24B, and the part which laps with the sensing 
area R3 has become transparency section 25B. That is, internal-surface 25Ba of 
transparency section 25B and outside-surface 25Bb are the semi-sphere side which 
carried out the core of the central point Cpa of a light emitting device 22. 
[0032] Next, detection actuation of taking-a-seat sensor 20B is explained. In drawing 7 , 
if the detection object Tl is in the sensing area R3, as path G3 shows, after it penetrates 
transparency section 25of guard-plate 24B B, the infrared light from a light emitting 
device 22 is reflected irregularly on the front face of the detection object Tl, and again, it 
will pass guard-plate 24B and it will carry out incidence to a photo detector 23. Thereby, 
the detection object T is detected by taking-a-seat sensor 20B. 



[0033] Thus, although the infrared light from a light emitting device 22 goes transparency 
section 25of guard-plate 24B B straight on, as shown in drawing 8 , the part reflects by 
internal-surface 25Ba of guard-plate 24B. However, since internal-surface 25Ba of 
transparency section 25B is a semi-sphere side centering on the central point Cpa of a 
light emitting device 22, all the reflected lights reflected by transparency section 25B go 
to a light emitting device 22. Therefore, the reflected light reflected by guard-plate 24B 
does not produce the detection result which incidence is not carried out to a photo 
detector 23, and was mistaken. 

[0034] In addition, although transparency section 25of guard-plate 24B B was formed in 
the semi-sphere side with the gestalt of the 2nd operation explained using drawing 6 etc., 
you may be taking-a-seat sensor 20C concerning the gestalt of the 3rd operation shown 
not only in this but in drawing 9 . That is, since what is necessary is just to make it reflect 
so that the reflected light may not be made to go to a photo detector 23, transparency 
section 25C of guard-plate 24C of taking-a-seat sensor 20C is good only also considering 
the part by the side of the photo detector 23 of transparency section 25C as the shape of 
the spherical surface. 

[0035] Next, taking-a-seat sensor 20D shown in drawing 10 and drawing 1 1 concerning 
the gestalt of the 4th operation is explained. In drawing 10 , although sensor substrate 
2 ID of taking-a-seat sensor 20D is the same as the gestalt of the 2nd operation of 
drawing 6 , the configurations of guard-plate 24D differ. That is, guard-plate 24D differs 
in the configuration of transparency section 25D while the board thickness tD makes it 
thicker than guard-plate 24B of drawing 6 and enlarges the magnitude of attenuation of 
infrared light. That is, using the acrylic board of a little thicker light transmission nature, 
guard-plate 24D cuts internal-surface 25Da of transparency section 25D, and is taken as 
the semi-sphere side-like concave surface. 

[0036] Here, since detection actuation of a detection object is the same as the gestalt of 
the 1st operation mentioned above, the effect of reflective by guard-plate 24D is 
explained. In internal-surface 25Da of guard-plate 24D, incidence of the infrared light 
from a light emitting device 22 is not altogether carried out toward a light emitting device 
22 to a photo detector 23. On the other hand, in outside-surface 25Db of guard-plate 24D, 
a part of infrared light from a light emitting device 22 reflects, and it goes to a photo 
detector 23. However, since the paths ul and u2 are long when paths ul and u2 are 
passed within guard-plate 24D, the magnitude of attenuation of infrared light is large, and 
the quantity of light which goes to a photo detector 23 becomes very small. Therefore, 
there is no effect of the reflected light by outside-surface 25Db of guard-plate 24D. In 
addition, since the quantity of light of infrared light reflected from a detection object is 
larger than the quantity of light reflected by outside-surface 25Db of transparency section 
25D, there is no trouble in the detection actuation accompanying attenuation of 
transparency section 25D. 

[0037] Next, taking-a-seat sensor 20E shown in drawing 12 and drawing 13 concerning 
the gestalt of the 5th operation is explained. In drawing 12 , taking-a-seat sensor 20E 
differs from the gestalt of operation which the configuration which filled up the tooth 
space between the configuration of guard-plate 24E, and sensor substrate 2 IE and guard- 
plate 24E with the filler 29 mentioned above. That is, outside-surface 25Eb of 
transparency section 25E of guard-plate 24E has become semi-sphere-like. Moreover, the 
above-mentioned filler 29 is formed from the ingredient (for example, acrylic resin, ) of 



the light transmission nature of the same refractive index as guard-plate 24E. 
[0038] According to the above-mentioned taking-a-seat sensor 20E, since outside-surface 
25Eb of transparency section 25E serves as a semi-sphere side centering on the central 
point Cpa of a light emitting device 22 and the reflected light in the outside-surface 25Db 
does not go to a photo detector 23 toward a light emitting device 22 altogether, there is no 
effect of reflective by outside-surface 25Eb of transparency section 25E. 
[0039] On the other hand, the tooth space by the side of internal-surface 25Ea of 
transparency section 25E is filled up with the filler 29, and the ingredient of this filler 29 
is an ingredient of the same refractive index as guard-plate 24E. For this reason, since 
infrared light does not reflect by internal-surface 25Ea of transparency section 25E and it 
does not go to a photo detector 23, that effect does not exist. In addition, all the tooth 
spaces of guard-plate 24E including a light emitting device 22 and a photo detector 23 are 
filled up with a filler 29, and also it may be filled up with it only around the path which 
goes to a photo detector 23. 

[0040] In addition, this invention can be carried out in various modes in the range which 
is not restricted to the above-mentioned example and does not deviate from that 
summary. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the toilet bowl using the infrared 
reflective type sensor and this which are used for the taking-a-seat sensor which detects 
the existence of taking a seat to a foreign style toilet bowl. 



PRIOR ART 



[Description of the Prior Art] It has conventionally the light emitting device which emits 
infrared light, and the photo detector which receives infrared light as this kind of an 
infrared reflective type sensor, the infrared light emitted from this light emitting device is 
reflected by the detection object, and the sensor which detects the existence of a detection 
object based on the detection signal of the photo detector which receives that reflected 
light is known (JP,6-101260,A). 

[0003] Drawing 14 is the outline block diagram showing the infrared reflective type 
sensor 100. The infrared reflective type sensor 100 is equipped with casing 102, the light 
emitting device 106 contained by the receipt hollow 104 formed in this casing 102, the 
photo detector 110 contained by the receipt hollow 108 formed in the above-mentioned 
casing 102, and the guard plate 1 12 with which only distance LI was detached and 
installed to casing 102 in drawing 14 . The above-mentioned guard plate 1 12 is formed 
from the acrylic board of light transmission nature, and is aiming at protection of internal 
components, such as a light emitting device 106 and a photo detector 110, and 
improvement in an appearance. 

[0004] By the above-mentioned infrared reflective type sensor 100, the range emitted at 
an include angle theta 1 focusing on a light emitting device 106 serves as the 
floodlighting area Rl , and the range of the include angle theta 2 centering on a photo 
detector 1 10 serves as the light-receiving area R2. And if the field with which the 
floodlighting area Rl and the light-receiving area R2 lap is made into the sensing area R3 
(part shown with a broken line) and the detection object T enters in the sensing area R3, 
the light from a light emitting device 106 will be reflected irregularly on the front face of 
the detection object T through a path gl, and will go into a photo detector 110 through a 
path g2. At this time, if the detection signal from a photo detector 110 becomes more than 
predetermined, it will have judged with there being a detection object T. 
[0005] However, even if it is the infrared light which passes along a photo detector 110 
by the above-mentioned infrared reflective type sensor 100 most among the infrared light 
from a light emitting device 106 when it is in the location where the detection object T 
approached the guard-plate 1 12 side from the sensing area R3, that is, separates from the 
sensing area R3, as shown in drawing 15 , i.e., the infrared light which passes through a 
path g4 from a path g3, it cannot go into a photo detector 1 10 and the detection object T 
cannot be detected. 

[0006] In order to solve this, as shown in drawing 16 , a guard plate 120 is detached from 
a light emitting device 106 and a photo detector 1 10 to distance L2, and there is a means 
to arrange a guard plate 120 so that the sensing area R3 may be started. 



EFFECT OF THE INVENTION 



[The means for solving a technical problem, and its operation and effectiveness] 
Invention of claim 1 made in order to solve the above-mentioned technical problem The 
light emitting device which emits infrared light, and the photo detector left and installed 
from this light emitting device, It has a protection member for consisting of an ingredient 
of light transmission nature, being separated and installed from a photo detector and a 
light emitting device, and protecting this photo detector and a light emitting device. By 
receiving the reflected light reflected with the detection object among the infrared light 
which was emitted from the above-mentioned light emitting device, and passed along the 
protection member by the above-mentioned photo detector In the infrared reflective type 
sensor which detects this detection object the above-mentioned light emitting device It is 
arranged so that the floodlighting area where the infrared light which spreads in the range 
of the 1st include angle from the core is emitted may be formed. The above-mentioned 
photo detector While forming the light-receiving area which receives the infrared light of 
the range of the 2nd include angle from the core The field with which this light-receiving 
area and the above-mentioned floodlighting area lap is made into sensing area, and it is 
arranged so that the reflected light may be received, when the above-mentioned detection 
object is in this sensing area. The above-mentioned protection member It has the 
transparency section which the infrared light emitted from the above-mentioned light 
emitting device penetrates, and this transparency section is characterized by being 
constituted so that the infrared light reflected in this transparency section may not go to 
the above-mentioned photo detector side while it is arranged so that the part may enter in 
the above-mentioned sensing area at least. 

[0010] In the 1st invention, a light emitting device emits infrared light in the range of the 
1st include angle from the core, it is arranged so that the range may be made into 
floodlighting area, and the photo detector is arranged so that the light-receiving area 
which receives the infrared light of the range of the 2nd include angle from the core may 
be formed. And if the range with which floodlighting area and light-receiving area lap 
serves as sensing area and a detection object is in this sensing area, the infrared light 
emitted by the light emitting device will be reflected irregularly with a detection object, 
and will be received by the photo detector. Thereby, a detection object is detected. 
[001 1] Moreover, although the protection member separated, has been arranged from the 
light emitting device and the photo detector and has protected the light emitting device 
and the photo detector, since it is formed with the ingredient of light transmission nature, 
it does not serve as hindrance of detection of the detection object for letting the infrared 
light from a light emitting device pass. Moreover, since the protection member is 
arranged so that a part of sensing area may be started, even if a detection object is in the 
location close to this protection member, it can detect this. 

[0012] Furthermore, a protection member is equipped with the transparency section 
which the infrared light emitted from a light emitting device penetrates, and this 
transparency section is formed so that the infrared light reflected in this transparency 
section may not go to a photo detector. Therefore, since the infrared light which the 
infrared light emitted from the light emitting device did not reflect in the transparency 
section, that is, was reflected except the detection object does not enter by the photo 
detector, the detection signal which was mistaken from the photo detector is not 



outputted. 

[0013] In addition, as a suitable mode of the transparency section of a protection member, 
a protection member is formed by the plate and it can realize by considering this 
protection member as the configuration installed in the inclined include angle. 
[0014] Moreover, the front face of the transparency section is formed in a semi-sphere 
side focusing on a light emitting device as other suitable modes of the transparency 
section. Thereby, the infrared light reflected on the front face of the transparency section 
does not go to a return and photo detector side to a light emitting device. 
[0015] The 2nd invention prepares the filler formed from the ingredient of the almost 
same refractive index as the transparency section between the transparency section of a 
protection member, and a light emitting device, and since the filler has the almost same 
refractive index as the transparency section, it does not produce the detection result made 
the mistake in reflection not producing on the front face of the transparency section, and 
following on the effect. 

[0016] In addition, although the infrared reflective type sensor concerning this invention 
is applicable to various kinds of things, it can be used for the taking-a-seat sensor which 
outputs the detecting signal for controlling the jet command of the wash water, for 
example in the health washing station which spouts wash water towards the part of the 
body. Since the protection member is used in order to prevent contact on the body, this 
taking-a-seat sensor is suitably applicable. 
[0017] 

[Embodiment of the Invention] In order to clarify further a configuration and an 
operation of this invention explained above, the suitable example of this invention is 
explained below. 

[0018] Drawing 1 is the external view of the foreign style toilet bowl with a health 
washing station which used the infrared reflective type sensor concerning the gestalt of 1 
operation of this invention as a taking-a-seat sensor. As shown in drawing 1 , the foreign 
style toilet bowl 1 1 is equipped with the health washing station 10, and it is equipped 
with the case body 12, the control unit 13 prepared in the housing part of the case body 
12, the seat 15 and the toilet lid 16 which were supported by the case body 12 free [ 
rotation ], and the nozzle 18 for washing which carries out the discharged water of the 
warm water. 

[0019] Moreover, the taking-a-seat sensor 20 is attached in the inside section of the case 
body 12 of the health washing station 10. This taking-a-seat sensor 20 is an infrared 
reflective type sensor, and when people sit down to the seat 15, it outputs a detection 
signal. This detection signal is used as a signal with which jet of wash water is permitted 
from the nozzle 18 for washing. 

[0020] The outline block diagram in which drawing 2 shows the taking-a-seat sensor 20, 
drawing 3 , and drawing 4 are the explanatory views explaining the detection actuation. 
In drawing 2 , the taking-a-seat sensor 20 is considering the sensor substrate 21, the light 
emitting device 22, the photo detector 23, and the guard plate 24 as main configurations. 
The receipt hollow 26 and the receipt hollow 27 are formed in the sensor substrate 21, a 
light emitting device 22 is installed in the above-mentioned receipt hollow 26, and the 
photo detector 23 is installed in the above-mentioned receipt hollow 27. 
[0021] The above-mentioned receipt hollow 26 is almost parallel to a guard plate 24, and 
inclines by include-angle thetak to base 21a of the sensor substrate 21 while it is formed 



more deeply than the receipt hollow 27. [ of opening 26a of this receipt hollow 26 and 
opening 27a of the receipt hollow 27 ] 

[0022] Moreover, the above-mentioned guard plate 24 is the plate of the light 
transmission nature which consists of acrylic resin, it serves as a smooth field so that 
scattered reflection of the infrared light from a light emitting device 22 may not be 
carried out, and it has the transparency section 25 which infrared light penetrates. 
[0023] In the above-mentioned taking- a-seat sensor 20, the floodlighting area Rl where a 
light emitting device 22 emits infrared light is range which spreads in opening 26a to 
include-angle thetaa centering on the central point Cpa of a light emitting device 22, and, 
on the other hand, the light-receiving area R2 which a photo detector 23 receives is range 
which spreads in include-angle thetab from opening 27a focusing on the point Cpb of a 
photo detector 23. And the range with which the floodlighting area Rl and the light- 
receiving area R2 lap is expressed in the sensing area R3 expressed with the broken line 
of drawing 2 . The above-mentioned guard plate 24 is arranged so that a part of sensing 
area R3 may be included. 

[0024] Drawing 5 is the block diagram showing the detecting circuit 30 of the taking-a- 
seat sensor 20. In drawing 5 , actuation of the detecting circuit 30 of the taking-a-seat 
sensor 20 is explained. Now, power is supplied to a light emitting device 22 continuously 
or periodically from the drive circuit 31, and infrared light is emitted from a light 
emitting device 22. If the detection object T is in the sensing area R3 (refer to drawing 2 ) 
at this time, it will reflect and incidence of the infrared light will be carried out to a photo 
detector 23. A photo detector 23 outputs a feeble electrical signal according to the 
intensity of light by which incidence was carried out. This electrical signal is amplified in 
an amplifying circuit 32, and is inputted into one input terminal of a comparator 33. The 
reference voltage of the reference voltage circuit 34 is inputted into the other-end child of 
a comparator 33. A comparator 33 is outputting a high-level signal, when a detection 
signal exceeds the above-mentioned reference voltage, and it detects the detection object 
T. 

[0025] Next, the detection actuation by the taking-a-seat sensor 20 is explained. In 
drawing 3 , if the detection object Tl is in the sensing area R3, the infrared light from a 
light emitting device 22 is reflected irregularly with the detection object Tl, and a part of 
the reflected lights will go into a photo detector 23, and it will be changed into an 
electrical signal by the photo detector 23. The electrical signal from a photo detector 23 is 
electrically processed by the detecting circuit 30 explained by drawing 5 , and the 
detection object Tl is detected. 

[0026] Moreover, it is arranged so that a guard plate 24 may cross a part of sensing area 
R3, and the location close to a guard plate 24 also serves as the sensing area R3. 
Therefore, the so-called near-point detection in which the detection object T2 is located 
near a guard plate 24 can also be performed. 

[0027] Next, the effect of the detection actuation accompanying the infrared light from a 
light emitting device 22 reflecting with a guard plate 24 is explained. In drawing 4 , the 
infrared light emitted from a light emitting device 22 is reflected in the reflector Fl which 
overlaps the floodlighting area Rl among internal-surface 25a on a guard plate 24. The 
point PI near a photo detector 23 serves as the path Gl which approaches a light emitting 
device 22 most among this reflector Fl. Here, supposing internal-surface 25a of a guard 
plate 24 is fully smooth and it does not reflect it irregularly, it will reflect the infrared 



light which passed through the path Gl to the normal La in a point PI by angle-of- 
reflection thetaoutl equal to incident angle thetainl. 

[0028] Here, a guard plate 24 inclines by include-angle thetak, and angle-of-reflection 
thetaoutl is arranged so that the include angle alpha 1 of a path Gl and a reflector Fl to 
make may become 90 degrees or more, so that the direction left to a photo detector 23 
may serve as forward that is,. 

[0029] Therefore, the infrared light reflected the point PI on a reflector Fl goes in the 
direction distant from the photo detector 23. If similarly infrared light reflects through a 
path G2 at the point P2 in the reflector Fl distant from the photo detector 23, since an 
include angle alpha 2 becomes larger than 90 degrees, it will go in the direction further 
distant to the photo detector 23. Thus, the infrared light emitted from the light emitting 
device 22 does not perform detection actuation which was mistaken toward the photo 
detector 23. In addition, since the reflection in outside-surface 25b of a guard plate 24 is 
the same as internal-surface 25a, the effect does not exist. 

[0030] Drawing 6 is the block diagram showing taking- a-seat sensor 20B concerning the 
gestalt of the 2nd operation. In drawing 6 , taking-a-seat sensor 20B is the same 
configuration as the gestalt of the 1st operation except the point that the configurations of 
sensor substrate 2 IB and guard-plate 24B differ. That is, in sensor substrate 2 IB, receipt 
hollow 26B which contains a light emitting device 22, and receipt hollow 27B which 
contains a photo detector 23 are the same configurations, that is, the configuration of the 
depth of receipt hollow 26B and receipt hollow 27B, opening 26Ba, and opening 27Ba is 
the same, and has become the symmetry focusing on the septum section 28 in the 
meantime. Of such a configuration of taking-a-seat sensor 20B, the floodlighting area Rl 
and the light-receiving area R2 are the configurations same at include-angle thetaa, and 
the sensing area R3 is formed in the center section of the floodlighting area Rl and the 
light-receiving area R2. 

[0031] Moreover, the above-mentioned guard-plate 24B is arranged in parallel with base 
21a of sensor substrate 2 IB. It is the part which counters a light emitting device 22 
among the above-mentioned guard-plate 24B, and the part which laps with the sensing 
area R3 has become transparency section 25B. That is, internal-surface 25Ba of 
transparency section 25B and outside-surface 25Bb are the semi-sphere side which 
carried out the core of the central point Cpa of a light emitting device 22. 
[0032] Next, detection actuation of taking-a-seat sensor 20B is explained. In drawing 7 , 
if the detection object Tl is in the sensing area R3, as path G3 shows, after it penetrates 
transparency section 25of guard-plate 24B B, the infrared light from a light emitting 
device 22 is reflected irregularly on the front face of the detection object Tl, and again, it 
will pass guard-plate 24B and it will carry out incidence to a photo detector 23. Thereby, 
the detection object T is detected by taking-a-seat sensor 20B. 

[0033] Thus, although the infrared light from a light emitting device 22 goes transparency 
section 25of guard-plate 24B B straight on, as shown in drawing 8 , the part reflects by 
internal-surface 25Ba of guard-plate 24B. However, since internal-surface 25Ba of 
transparency section 25B is a semi-sphere side centering on the central point Cpa of a 
light emitting device 22, all the reflected lights reflected by transparency section 25B go 
to a light emitting device 22. Therefore, the reflected light reflected by guard-plate 24B 
does not produce the detection result which incidence is not carried out to a photo 
detector 23, and was mistaken. 



[0034] In addition, although transparency section 25of guard-plate 24B B was formed in 
the semi-sphere side with the gestalt of the 2nd operation explained using drawing 6 etc., 
you may be taking-a-seat sensor 20C concerning the gestalt of the 3rd operation shown 
not only in this but in drawing 9 . That is, since what is necessary is just to make it reflect 
so that the reflected light may not be made to go to a photo detector 23, transparency 
section 25 C of guard-plate 24C of taking-a-seat sensor 20C is good only also considering 
the part by the side of the photo detector 23 of transparency section 25C as the shape of 
the spherical surface. 

[0035] Next, taking-a-seat sensor 20D shown in drawing 10 and drawing 1 1 concerning 
the gestalt of the 4th operation is explained. In drawing 10 , although sensor substrate 
2 ID of taking-a-seat sensor 20D is the same as the gestalt of the 2nd operation of 
drawing 6 , the configurations of guard-plate 24D differ. That is, guard-plate 24D differs 
in the configuration of transparency section 25D while the board thickness tD makes it 
thicker than guard-plate 24B of drawing 6 and enlarges the magnitude of attenuation of 
infrared light. That is, using the acrylic board of a little thicker light transmission nature, 
guard-plate 24D cuts internal-surface 25Da of transparency section 25D, and is taken as 
the semi-sphere side-like concave surface. 

[0036] Here, since detection actuation of a detection object is the same as the gestalt of 
the 1st operation mentioned above, the effect of reflective by guard-plate 24D is 
explained. In internal-surface 25Da of guard-plate 24D, incidence of the infrared light 
from a light emitting device 22 is not altogether carried out toward a light emitting device 
22 to a photo detector 23. On the other hand, in outside-surface 25Db of guard-plate 24D, 
a part of infrared light from a light emitting device 22 reflects, and it goes to a photo 
detector 23. However, since the paths ul and u2 are long when paths ul and u2 are 
passed within guard-plate 24D, the magnitude of attenuation of infrared light is large, and 
the quantity of light which goes to a photo detector 23 becomes very small. Therefore, 
there is no effect of the reflected light by outside-surface 25Db of guard-plate 24D. In 
addition, since the quantity of light of infrared light reflected from a detection object is 
larger than the quantity of light reflected by outside-surface 25Db of transparency section 
25D, there is no trouble in the detection actuation accompanying attenuation of 
transparency section 25D. 

[0037] Next, taking-a-seat sensor 20E shown in drawing 12 and drawing 13 concerning 
the gestalt of the 5th operation is explained. In drawing 12 , taking-a-seat sensor 20E 
differs from the gestalt of operation which the configuration which filled up the tooth 
space between the configuration of guard-plate 24E, and sensor substrate 21E and guard- 
plate 24E with the filler 29 mentioned above. That is, outside-surface 25Eb of 
transparency section 25E of guard-plate 24E has become semi-sphere-like. Moreover, the 
above-mentioned filler 29 is formed from the ingredient (for example, acrylic resin, ) of 
the light transmission nature of the same refractive index as guard-plate 24E. 
[0038] According to the above-mentioned taking-a-seat sensor 20E, since outside-surface 
25Eb of transparency section 25E serves as a semi-sphere side centering on the central 
point Cpa of a light emitting device 22 and the reflected light in the outside-surface 25Db 
does not go to a photo detector 23 toward a light emitting device 22 altogether, there is no 
effect of reflective by outside-surface 25Eb of transparency section 25E. 
[0039] On the other hand, the tooth space by the side of internal-surface 25Ea of 
transparency section 25E is filled up with the filler 29, and the ingredient of this filler 29 



is an ingredient of the same refractive index as guard-plate 24E. For this reason, since 
infrared light does not reflect by internal-surface 25Ea of transparency section 25E and it 
does not go to a photo detector 23, that effect does not exist. In addition, all the tooth 
spaces of guard-plate 24E including a light emitting device 22 and a photo detector 23 are 
filled up with a filler 29, and also it may be filled up with it only around the path which 
goes to a photo detector 23. 

[0040] In addition, this invention can be carried out in various modes in the range which 
is not restricted to the above-mentioned example and does not deviate from that 
summary. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, if a guard plate 120 is made far to 
distance L2, the infrared light which passed through the path g5 among the infrared light 
emitted from the light emitting device 106 will reflect with the reflective spot pi of a 
guard plate 120, and there is not only a problem that an installation tooth space becomes 
large, but it will carry out incidence to a photo detector 110 through a path g6. For this 
reason, although there was no detection object T into the sensing area R3, there was a 
problem of detecting the detection object T accidentally. 

[0008] This invention solves the problem of the above-mentioned Prior art, and it aims at 
offering the toilet bowl using the infrared reflective type sensor and this which raised the 
detection precision of a detection object while it can detect the detection object in the 
location close to a light emitting device and a photo detector. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing the health washing station 10 which used the 
infrared reflective type sensor concerning the gestalt of 1 operation of this invention for 
the taking-a-seat sensor 20. 

[Drawing 2] The explanatory view explaining the taking-a-seat sensor 20 concerning the 
gestalt of the 1 st operation. 

[Drawing 3] The explanatory view explaining detection actuation of the taking-a-seat 
sensor 20. 

[Drawing 4] The explanatory view explaining the effect of the reflected light of a guard 
plate 24. 

[Drawing 5] The block diagram explaining the detecting circuit 30 of the taking-a-seat 
sensor 20. 

[Drawing 6] The explanatory view explaining taking-a-seat sensor 20B concerning the 
gestalt of the 2nd operation. 

[Drawing 7] The explanatory view explaining detection actuation of taking-a-seat sensor 
20B. 

[Drawing 8] The explanatory view explaining the effect of the reflected light of guard- 
plate 24B. 

[Drawing 9] The explanatory view explaining taking-a-seat sensor 20C concerning the 
gestalt of the 3rd operation. 

[Drawing 10] The explanatory view explaining taking-a-seat sensor 20D concerning the 
gestalt of the 4th operation. 



fPrawing 11] The explanatory view 
plate 24P. 

[Drawing 12] The explanatory view 
gestalt of the 5th operation. 
[Drawing 13] The explanatory view 
plate 24E. 

fDrawing 14] The explanatory view 
sensor 100. 

rPrawing 15] The explanatory view 
reflective type sensor 100. 
fPrawing 16] The explanatory view 
sensor 100P. 

[Pescription of Notations] 
T, Tl, T2 — Petection object 
Fl -- Reflector 
Rl — Floodlighting area 
R2 — Light-receiving area 
R3 - Sensing area 
10 — Health washing station 
11— Foreign style toilet bowl 

12 — Case body 

13 -- Control unit 

15- Seat 

16- - Toilet lid 
1 8 — Nozzle for washing 
20 — Taking-a-seat sensor 

20, 20B-20E — Taking-a-seat sensor 

21, 21B-21E Sensor substrate 
21a -- Base 

22 — Light emitting device 

23 - Photo detector 

24, 24B-24E « Guard plate 

25, 25B-25E — Transparency section 
25a, 25Ba, 25Pa, 25Ea - Internal surface 
25b, 25Bb, 25Pb, 25Eb - Outside surface 

26 26B -- Receipt hollow 
26a, 26Ba - Opening 

27 27B — Receipt hollow 
27a, 27Ba - Opening 

28 - Septum section 

29 -- Filler 

30 ~ Petecting circuit 

3 1 - Prive circuit 

32 - Amplifying circuit 

33 - Comparator 

34 ~ Reference voltage circuit 
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